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The effects of different types of fertilization were investigated in a field trial with intraspecific hybrid  Vitis vinifera 
x Vitis rupestris cultivar Chambourcin in Cluj-Napoca, 2012 year. Three experimental variants (V1- non-fertilized, V2- 
conventional, V3- organic) were tested in a monofactorial layout, on a Haplic Luvisols (Lvha) soil. Were analyzed three 
parameters that express the quality of grapes: average weight of grapes, acidity and sugar accumulated. Finally the results 
obtained in the organic variants were lower than under conventional management.  
 






Grapes are one of the most popular fruits and 
the most widely cultivated throughout the world [1]. 
There are about 60 species of Vitis, which are mainly 
found in the temperate zones of the Northern 
Hemisphere but practically all over the world [2]. 
According to the FAO, approximately 80% of all 
grapes are used in winemaking and 13% are 
consumed as table grapes.  
The Vitis vinifera grapes are commonly used 
for wine production around the world, especially in 
the Europe, but in Nord and South America species 
such as Vitis labrusca, Vitis riparia, Vitis aestivalis, 
Vitis rotundifolia, Vitis rupestris and many Vitis 
intraspecific hybrid cultivars are also used in wine-
making [1]. In Romania, like in gratest part of 
Europe, just Vitis vinifera grapes are used for wine 
production, but since a new law appeared in 2010 [4] 
some hybrids and Vitis intraspecific hybrid cultivars 




Tel: 0040 744752158 ; Fax: 0040 264593792 
email: mbuta2003@yahoo.com 
 
can be used in wine industry. In opposition to the 
conventional practices, organic agriculture involve 
plants which are cultivated without using synthetic 
pesticides, herbicides or fertilizers and promotes 
biodiversity, biological cycles and improve the 
product quality [5] (Briar et al., 2007).  
There are some studies concerning the 
influence of organic cultivation on the phenolic 
content and the antioxidant activity of white and 
purple grape juices [6] and on quality of grapes and 
wines [7, 8]. In the vineyard to obtain high yields of 
quality fruit is mandatory the use of fertilizers 
(chemical or organic), especially that vines occupies 
generally low fertility lands considered unsuitable for 
most crops, such as slopes and sand. 
In Romania, the first agrochemical research 
was conducted at the Experimental Station Wine of 
Lower Crăciunel in 1953 and focused on testing 
organic and chemical fertilizers doses in different soil 
types and soil moisture monitoring progress during 
the active growing stage of vines. Research carried 
out by some researchers using different combinations 
and doses of fertilizers showed that chemical 
fertilizers vine administered influence more the  
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quantity and less the quality production [9]. In Italy 
[10],  the yield in the organic vineyards were lower 
than under conventional management but the overall 
polyphenol concentration was higher in organic 
grapes compared with conventional ones. 
The aim of this study was to evaluate the 
influence of different type of fertilizations (organic 
and conventional) on the quality of Chambourcin 
wine grapes cultivated in Cluj county, Transylvania, 
Romania. 
 
2. Material and Method 
 
 Biological material and cultivation system. 
Chambourcin cultivar, an intraspecific hybrid  Vitis 
vinifera x Vitis rupestris, was  tested in 2012 in Cluj-
Napoca under two types of culture system 
conventional and organic.  
Types of culture were differentiated by 
different fertilizing for organic practices and for the 
conventional and by treatment for diseases, especially 
downy mildew of grapevine, caused by Plasmopara 
viticola (Berk. & Curt.) Berl. & de Toni which is one 
of the most serious diseases of grapevine worldwide 
[11].  In experimental field we used three variants of 
control:  V1-without fertilization, V2-conventional 
fertilization and V3- organic fertilization (table 1). In 
both systems the levels of NPK fertilization were 
identical but provided by synthetic fertilizers (for 
conventional practices) and by manure (for organic 
practices). 
For the conventional fertilization it was used 
NPK complex (135 kg/ha) and for the organic 
variants it was used organic fertilizer (manure) (30 
t/ha). In non-fertilization variant anykind of fertilizers 
were used. 
In the conventional system were used 
chemical fungicides: metalaxyl-M 4% + mancozeb 
64%, iprovalicarb 5.5% + propineb 61.3%, 
cymoxanil 5% + copper 25% + mancozeb 18%, 
azoxystrobin 22.9% and mancozeb 80%. For the 
organic treatments were applied ecological products: 
bordeaux mixture 0.5%, copper sulphate 0.75% and 
soluble sulphur 0.4%.  
 
Table 1.  Design of the experiment, Cluj-Napoca, 2012 
Factor A - cultivar Factor B - type of fertilization 
Chambourcin – a1 V1 Non - fertilized     - b1 
 V2 Chemical              - b2 
 V3 Organic                 - b3 
 
 
Grape samples.  All the grape samples were 
collected at the full harvest from the vines grown in 
the experimental vineyards from Cluj County, 
Romania. The average multi annual temperature and 
rainfall were 8.4°C and 613 mm, respectively.  
Soil. The study of edaphic condition, the 
analyzing, ordering and data processing were realized 
according to ” Methodology of developing 
pedological studies -ICPA-1987” [12]  completed by 
the soil classification system ”SRTS-2012” [13]. 
The experiment was placed on a Haplic 
Luvisols (Lvha) (WRB-SR, 1998) [14] and presents 
the following morphological characteristic: 
 Horizon Ao 0-20 cm yellowish brown 
(10YR5/4) in humid case, light yellowish brown 
(10YR6/4) in dry case, small granular, loamy, point-
like ferromanganese spots, present rare coprolite, 
frequent thin roots, moderately compact, poorly 
plastic, poorly adhesive, loose. 
 Horizon AB 20-35 cm dark yellowish brown 
(10YR4/4) in humid case, yellowish brown 
(10YR5/4) in dry case, polyhedral, moderately 
developed medium, loamy, point-like 
ferromanganese spots, rare coprolite, frequent thin 
roots, moderately compact, frequent middle freckles,  
plastic, adhesive, slightly, gradual transition. 
  
Horizon Bt1 35-65 cm yellowish brown 
(10YR5/4) in humid case, poorly light yellowish 
brown (10YR5/8) in dry case, prismatic, clay-loamy, 
point-like ferromanganese spots, frequent very thin 
roots, compact, hard in dry case, frequent middle 
freckles, poorly plastic, poorly adhesive, slightly, 
gradual transition. 
 Horizon Bt2 65-110 cm poorly light 
yellowish brown (10YR5/8) in humid case, yellowish 
brown (10YR6/6) in dry case, prismatic, middle clay-
loamy, point-like ferromanganese spots, frequent 
very thin roots, compact in dry case, plastic, 
adhesive, slightly. 
The main physical and chemical properties for 
natural conditions are presented in the table 2. 
The research planting was organized in the 2.0 
m x 1.1 m distance between rows and plants. All the 
vines were grafted on the same rootstock Selection 
Openheim nr.4 (SO-4) (V. berlandieri x V. riparia 
rootstock), 3 variants and 3 repetition/variant were 
randomly arranged. In this way the results of each 
repetition were represented as the average of 
measurements/determinations made on 5 plants. The 
selection of neighbouring plots allowed us to 
compare all variants in the same edapho-climatic 
conditions. All vines were pruned according to 
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bilateral-cordon system and all were grown on 
spelier. The grape samples were randomly taken on 
the same date (29 september 2012) from different 
parts of canopy (lower-upon and interior-exterior), 
transported in a polyethylene bags, stored on ice and 
analyzed within 24 hours into laboratory.  
 
Table 2. Physical and chemical properties of the Haplic Luvisols 
Horizonts Ao AB Bt1 Bt2 
Depth (cm) 0-20 20-35 35-65 65-110 
Coarse sand  (2.0 – 0.2 mm) % 0.6 0.5 0.4 0.3 
Fine sand (0.2 – 0.02 mm) % 370 38.9 26.3 35.5 
Dust (0.02 – 0.002 mm) % 32.2 31.8 38.9 25.1 
Clay (less 0.002 mm) % 28.2 29.0 35.2 39.1 
Texture LP LL TP TT 
Density (D g/cm3) 2.50 2.53 2.61 2.62 
Bulk density (DA g/cm3) 1.12 1.16 1.21 1.24 
pH în H2O 5.62 6.24 6.62 6.72 
Carbonation (CaCO3 %) - - - 1.1 
Humus (%) 2.55 2.13 - - 
N total (%) 0.107 0.095 - - 
P mobil (ppm) 29 29 - - 
K mobil (ppm) 100 100 - - 
Total exchangable bases (SB me at 100g soil) 22.9 15.1 12.8 11.9 
Total exchangable hydrogen (SH me at 100 g soil) 2.5 1.9 2.4 2.1 
Cation exchange capacity (T me la 100g soil) 27.2 16.9 17.1 17.1 
Degree of base saturation (V %) 76.2 78.7 82.7 81.2 
 
Statistical analysis. The design of the 
experiment was monofactorial. The data were 
expressed as mean of three replications for each 
variant. In order to determine the significance of 
differences among values, analysis of variance 
(ANOVA) were performed.  
 
3. Results and Discussions 
 
For each experimental variant were measured 
and analyzed 3 characters: the average weight of 
grapes, acidity and sugar accumulated in grape 
samples. At the studied variants, the average weight 
of grapes registered amplitude of variation between 
137.3 g and 176.6 g, with an average of experiment, 
for analyzed characteristic of the three variants of 
160.7 g. 
Comparatively with the average of experiment 
considered the control variant (C), all the studied 
variants registered differences uninsured statistically. 
Can be remark the variant which was chemical 
fertilized with a high value of weight of 176.6 g, 
higher than the average of experiment with 16.6 g. 
And the variant fertilized with manure was obtained 
an average weight higher than the average of 
experiment with 8.4 g. 
The registered values at Cluj-Napoca, 2012, for 
the average of weight of Chambourcin grapes are 
comparable those reported by Kaan Kurtural et al., 
2006 [15] which in 2002-2003 years in USA (Lower 
Midwestern) obtained values of average weight 
between: 134-206 g for different experimental 
variants for the same cultivar (Chambourcin). 
The average of acidity of grapes at the studied 
variants, registered amplitude of variation between 
3.2 g/l H2SO4 and 5.4 g/l H2SO4, with an average of 
experiment, for analyzed characteristic of the three 
variants of 4.4 g/l H2SO4  .Comparatively with the 
average of experiment considered the control variant 
(C), one variant (V1) registered a difference which 
was assured statistically; other two variants of 
experiment (V2 and V3) were registered with 
differences uninsured statistically.  
 
Table 3. The average weight of grapes of Chambourcin cultivar studied in experiment, 2012 
 
No. 









1 V 1 -  non-fertilized 137.3 85.4 -23.5 - 
2 V 2 - NPK 176.6 109.8 15.8 - 
3 V 3 - manure 168.4 104.8 7.6 - 
Average of experiment (C)    160.7 100.0   
DL 5% = 54.8; DL 1% = 90.7; DL 0.1% = 169.5 
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Table 4. The average acidity of grapes at Chambourcin cultivar studied in experiment, 2012 
No. 
crt. Experimental variant 
Average of acidity 







1 V 1 -  non-fertilized 3.2 73.1 -1.2 o 
2 V 2 - NPK 5.4 121.8 1.0 - 
3 V 3 - manure 4.6 104.9 0.2 - 
Average of experiment (C)        4.4 100.0 - - 
DL 5% = 1.2; DL 1% = 2.0; DL 0.1% = 3.7 
 
Thus, variant V1 – non-fertilized registered 
the lowest value of average acidity expressed in g/l 
H2SO4, smaller with 1.2 g/l H2SO4 comparing with 
the control, otherwise this value is significantly lower 
than the average of experiment.  
Variants V2 – N100P100K100 and V3 – organic 
are equals statistically equal in terms of the average 
weight of grape, differences of 1,2 g/l H2SO4 
respectively 0.2 g/l H2SO4 being uninsured 
statistically.  
These results indicate that organic fertilization 
can lead to good results (even lower than those 
achieved in conventional system) in terms of the 
average weight of grapes [10].  
 
Table 5. The average amount of sugar accumulated at grapes of Chambourcin cultivar studied in experiment, 2012 
Nr. 









1 V 1 -  non-fertilized 161.6 85.4 -27.0 oo 
2 V 2 - NPK 208.8 110.7 20.2 * 
3 V 3 - manure 195.4 103.6 6.8 - 
Average of experiment (C)    188.6 100.0 - - 
DL 5% = 16.3; DL 1% = 27.0; DL 0.1% = 50.5 
 
According to table 5 it can be seen that 
between the three studied variants exist significant 
differences in terms of the amount of accumulated 
sugar. Obtained values have amplitude between 
161.6 g/l and 208.8 g/l with an average of experiment 
of 188.6 g/l sugar. In the case of variant V1, 
respectively unfertilized variant showed the smallest 
amount of accumulated sugar (161.6 g/l) a distinct 
significantly negative difference comparing with the 
control. At the second variant V2 respectively 
conventionally fertilized variants was registered a 
significant positive difference compared with the 
control (208.8 g/l) and the organic fertilized variant 
the amount of accumulated sugar 195.4 g/l is higher 




In conclusion, for Chambourcin cultivar tested 
in experimental field from Cluj-Napoca, in 2012, 
under three different types of fertilization, results 
show that chemically fertilized variant recorded the 
best values for all parameters analyzed. Thus were 
obtained significantly higher values (sugar) or 
statistically insignificant compared to control (weight 
of grapes and acidity). In organic fertilization variant 
the results were satisfactory, all recorded values 
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